Introduction
The Antiproton Accumulator uses a conventional RF system for bunched beam manipulations within the ring. These require precise control of the bucket size, the synchronous phase angle, and the radial position across the width of the vacuum The normal stacking function is the most frequently used. Every few seconds a burst of antiprotons is collected on the injection orbit and pre-cooled. The RF system is then used to trap these particles, move them past the shutters which are opened when the pre-cooling is switched off, then deposit them at the stack tail. This function should be fast so as to allow as much time as possible for the pre-cooling, and efficient so as not to waste antiprotons.
The unstacking function is primarily used to extract dense bunches of antiprotons for use in SPS experiments. It is also used to extract pilot pulses for setting up 
The Program
The program maintains a suite of ten functions, any one of which can be loaded at will. Figure 2 shows one of these functions, the standard stacking The values of a sequence which can be chosen or modified are shown inverted. The column can be selected using the touch panel, then the touch panel used like a calculator keyboard to select the new values. Once all the required parameters are chosen, the computer can calculate the remaining final conditions using the model. More significant, it will also calculate a sequence (hence the name) of values of V and f versus t so that the required bucket and beam relationship are smoothly varied between the initial and final conditions of the sequence.
The TRP or trapping sequence is an adiabatic sequence where only the new bucket area A and the At are specified, F assumed zero. The change in A is divided into ten logarithmically equal increments. The adiabatic law of equation (11) is applied to get the times, and the model used to get the associated voltage values. Note that since 1 = 0, hence f, E, n, 3 constant, then relation (9) is exact so the adiabatic law is exact. The time At is specified, implying a value of the adiabaticity coefficient, rather than the inverse. This is because the timing is more critical in terms of exact value. Once the function is calculated the computer can give a display of the adiabaticity to check or optimise the function.
The MAT or matching sequence is also an adiabatic sequence where both A and F can be changed in a given time At. Again ten vectors are used, here equal in time. Equation (11) gives the associated values of A, whilst F is made to vary linearly. The values of V and f as functions of time can thus be calculated from the model, being effectively a stepwise integration of equation (6) . In this sequence relation (9) is far from exact, k changing by up to a factor of 2 mainly due to changes in o(17). This shows up as a variation of the adiabaticity through the sequence. This is not important as all that is required is that it be (( 1. More difficult is the use shown in Fig. 2 
gives, as integer part, the number of vectors EN up to a maximum of 40.
The DEP or deposit sequence is used to deposit the particles at the stack tail. This is done by shrinking the bucket as it moves at constant 1 towards the stack core. Thus the denser beam core and smallest buckets penetrate furthest into the stack. This best matches the stack tail distribution and minimizes the effect of phase displacement acceleration in the wrong direction. The limiting case is when the reduction in the total bucket area equals the phase space area traversed, i.e. dA/dt (eVs/bucket) = 1 eV/h (14)
From equation (1) Figure 1 . A larger value of At can be requested, however, to push the bunch centre nearer the stack core.
The DHS or direct hardwaee set sequence allows direct control of the voltage and frequency functions. A common use of this sequence is to move the frequency fast enough to ensure no bucket (1 > 1), as in figure 2 where it changes the frequency from the stack tail back to the injection orbit. The 
